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The  Navy  and  Marine  Corps,  like  other  large  organizations,  need 
information  systems  which  will  allow  them  to  assess  the  impact  current 
management  practices  are  likely  to  have  on  the  future  effectiveness  of 
the  organization.  Conventional  accounting  systems  comronly  lack  this 
capability  because  they  provide  readings  on  events  and  conditions  at 
the  outcome  stage  only,  e.g.,  detailed  statements  of  production  for  the 
previous  month.  They  give  no  indication  as  to  what  conditions  and 
events  led  to  the  reported  outcomes  since  they  traditionally  do  not 
include  measurements  of  the  human  organization  and  its  relationship  to 
events  at  the  outcome  stage.  Attempts  to  gather  these  additional  measure 
ments  are  known  as  Human  Resources  Accounting  (Hermanson,  1964).  To 
date,  three  routes  or  methods  have  been  conceptualized: 


♦Results  of  similar  analyses  for  Organizations  I-V  are  reported  in 
Pecorella,  P.A.  and  Bowers,  D.G.  "Future  Performance  Trend  Indicators: 
A Current  Value  Approach  to  Human  Resources  Accounting  - Report  I." 

Ann  Arbor:  University  of  Michigan,  1976.  A more  complete  conceptual 

statement  of  the  issues  involved  in  current  value  human  resources 
accounting  may  be  found  in  Bowers,  D.G.  and  Pecorella,  P.A.,  "A  Current 
Value  Approach  to  HRA,"  Accounting  Forum,  1975,  45  (2),  25-40. 
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(1)  The  "Incurred  Cost"  method  — measuring  the  amounts  already 
invested  in  the  human  organization  (Brummet,  Pyle,  & Flamholtz, 

1968;  Pyle.  1970a,  1970b). 

(2)  The  "Replacement  Cost"  method  --  estimating  the  cost  of  re- 
placing the  organization's  human  resources  (Flamholtz,  1969). 

(3)  The  "Present  Value"  method  --  estimating  the  future  productive 
potential  of  current  human  resources  (Likert,  1967;  Likert, 

Bowers,  & Norman,  1969;  Likert  & Bowers,  1973). 

Our  research  is  concerned  with  developing  and  refining  a methodology 
for  Human  Resources  Accounting  of  a present  value  type.  More  specifically 
this  research  focuses  on  (1)  establishing  the  relationships  between 
characteristics  of  the  human  organization  and  its  organizational  effectiveness 
and  (2)  estimating  the  dollar  (or  dollar-related)  impact  of  positive  and 
negative  changes  in  the  state  of  the  human  organization  upon  an  organization's 
future  effectiveness. 

A recent  technical  report  addressed  several  issues  preparatory  to 
construction  of  a suitable  file  for  generating  a system  of  future  performance 
trend  indicators.  The  issues  addressed  included; 

(1)  The  strength  of  internal  consistency  (alpha)  reliability 
coefficients  for  the  key  survey  indexes. 

(2)  The  size  of  performance  periods,  that  is,  the  number  of  months 
that  a "period"  may  reasonably  be  judged  to  contain  for  each 
organization,  together  with  internal  consistency  (alpha) 
reliability  coefficients  for  the  multi -month  periods  so 
defined. 

(3)  The  size  of  zero-order  survey-to-performance  correlation 
coefficients,  by  site. 
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Analyses  were  conducted  for  the  first  five  organizational  data 
sets  (of  six  ultimately  to  be  used).  The  conclusions  were  that  the  data 
examined  were  of  the  required  quality  in  three  out  of  five  of  the 
organizations  considered.  The  three  which  remain  provided  ample  numbers 
of  cases.  Two  principle  performance  measures  were  available  with 
sufficient  frequency  across  these  sites  to  be  included  in  subsequent 
analyses:  total  variable  expense,  which  is  an  ultimate  criterion 

measure  of  cost  performance,  and  absenteeism  rate,  which  is  a penultimate, 
human  cost  measure.  Two  survey  measures,  established  as  somewhat  experi- 
mental were  dropped  from  the  analyses  as  having  insufficient  internal 
consistency. 

In  the  present  report,  results  of  these  basic  analyses  will  be 
described  for  Organization  VI.  In  subsequent  reports  performance  data 
will  be  transformed  to  a scale  common  to  all  sites,  and  a master  file 
generated.  Multivariate  analyses  will  then  be  conducted  to  determine  both 
size  and  lag  time  of  the  relationship  of  the  human  organization's 
functional  state  to  its  performance  outcomes.  As  a final  set  of  steps 
in  the  subsequent  phase  of  the  research,  value  attribution  will  occur; 
that  is,  dollar  conversions  will  be  undertaken. 
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METHODS 

Organization  VI 

Organization  VI  had  two  waves  of  organizational  functioning  data  in 
addition  to  measures  of  performance.  It  is  a multi-location  manufacturing 
firm.  Three  plants  of  this  firm  were  studied  between  1966  and  1968  as 
part  of  the  Michigan  Inter-Company  Longitudinal  Study  (ICLS). 

Measures  of  Organizational  Functioning 

ICLS  (as  first  described  by  Likert,  et.  al.,  1969)  was  begun  in  order 
to  make  feasible  the  systematic  investigation  of  relationships  between 
characteristics  of  the  human  organization  and  performance  levels  of 
organizational  units.  The  Survey  of  Organizations  Questionnaire  (SOO), 
a machine-scored,  standardized  instrument  was  developed  as  an  integral  part 
of  this  research  program.  The  questionnaire  was  needed  to  collect 
comparable  data  from  diverse  organizational  sites  in  an  economical  and 
efficient  manner.  The  first  form  of  the  SOO  was  completed  in  1966.  While 
some  modifications  have  since  been  made  in  the  SOO,  most  of  the  "core" 
measures  remained  consistent  across  the  ICLS  sites. 

In  its  current  edition,  the  SOO  includes  124  items  focusing  on  various 


aspects  of  the  work  setting.  Six  items  focus  on  individual  demographic 
characteristics.  Forty-two  additional  spaces  are  provided  for  supplementary 
questions  tailored  to  a particular  organization  of  study.  Responses  to 
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most  items  regarding  the  work  setting  are  recorded  on  a five-point  extent 
scale  ranging  from  (1)  "to  a very  little  extent"  to  (5)  "to  a very  great 
extent."  A description  of  the  complete  instrument  together  with 
statistical  information  regarding  the  validity  and  reliability  of  its 
component  elements  is  provided  by  Taylor  and  Bowers  (1972)  in  the 
questionnaire  manual. 

Five  key  dimensions  of  organizational  functioning  are  measured  by 
the  SOO:  Organizational  Climate,  Supervisory  Leadership,  Peer  Leadership, 

Group  Process,  and  Satisfaction.  Organizational  Climate  refers  to  the 
organization-wide  conditions,  policies,  and  procedures  within  which  each 
work  group  operates.  These  conditions  and  policies  are  created  for  a work 
group  by  other  groups,  especially  by  those  above  it  in  the  organizational 
hierarchy.  Climate  conditions  set  bounds  on  what  does  and  what  can  go 
on  within  any  work  group.  Aspects  of  climate  can  help  or  hinder  conditions 
within  groups,  or  may  do  both  at  the  same  time.  Supervisory  Leadership  is 
comprised  of  interpersonal  and  task-related  behaviors  which  describe  the 
way  supervisors  are  viewed  by  their  subordinates.  Peer  Leadership 
comprised  of  interpersonal  and  task-related  behaviors  of  work  group  members 
toward  each  other.  Group  Process  measures  those  things  which  characterize 
the  group  as  a team  and  whether  group  members  work  together  well  or  poorly. 
The  way  in  which  group  members  share  information,  make  decisions,  and  solve 
problems  determines  the  group's  effectiveness  and  the  quality  of  its  outputs. 
Satisfaction  measures  whether  organization  members  are  satisfied  with 
economic  and  related  rewards,  the  immediate  supervisor,  the  organization 
as  a system,  the  job  as  a whole,  compatibility  with  fellow  work  group 
members,  and  present  and  future  progress  within  the  organization. 
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In  its  current  version,  16  major  indexes  in  the  SOO  measure  these 
five  dimensions  of  organizational  functioning.  In  the  present  case,  two 
Climate  indexes  (Technological  Readiness  and  Lower  Level  Influence)  have 
been  eliminated  due  to  the  unsatisfactory  reliability  (alpha)  coefficients 
they  displayed  in  our  prime  data  sets  (see  Pecorella  and  Bowers,  1976). 

In  addition.  Organization  VI  had  no  measure  of  Group  Process.  Thus,  we 
are  left  with  13  key  SOO  indices  as  measures  of  organizational  functioning. 

The  $00  was  administered  twice  to  the  three  plants  in  Organization 
VI  --  in  April  1966  and  again  in  April  1967.  Cronback's  Coefficient  Alpha 
(Bohrnstedt,  1969)  and  Scott's  Homogeneity  Ratio  (Scott,  1960)  were  computed 
to  assess  the  internal  consistency  of  the  13  key  $00  indices  in  the  three 
plants.  Table  2 summarizes  the  results  of  these  tests  for  each  wave  of 
survey  data.  As  the  results  in  Table  2 show,  the  SOO  indices  displayed 
moderate  to  high  internal  consistency.* 

Measures  of  Performance 

In  earlier  reports  (Pecorella  & Bowers,  1976;  Bowers  & Pecorella,  1975) 
two  levels  of  organizational  effectiveness  criteria  were  identified.  Ultimate 
criteria  are  those  organizational  outcomes  pertinent  to  the  organization's 
production  goals  and  include  variables  like  volume,  cost,  quality,  ai:, 
efficiency.  Penultimate  criteria  are  intermediate  rather  than  end-result 
organizational  outcomes  and  include  variables  like  attendance,  human  costs, 
and  resource  development. 


*It  should  be  noted  that  statistics  on  the  SCO's  internal  consistency  were 
computed  using  group  data  rather  than  individual  data.  The  data  were 
aggregated  because  all  later  analyses  will  also  be  conducted  at  the  group 
level . 
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TABLE  1 

ITEMS  COMPRISING  THE 
SURVEY  OF  ORGANIZATIONS  INDICES 


The  indices  below  are  made  up  of  items  to  which  responses  are  given  on  a five-point 
extent  scale;  1 = to  a very  little  extent,  2 = to  a little  extent,  3 - to  some 
extent,  4 = to  a great  extent,  and  5 = to  a very  great  extent* 


Organizational  Climate 

Human  Resources  Primacy  (HRP) 

To  what  extent  does  this  organization  have  a real  interest  in  the 
welfare  and  happiness  of  those  who  work  here? 

How  much  does  this  organization  try  to  improve  working  conditions? 

To  what  extent  are  work  activities  sensibly  organized  in  this  organization? 

Decision  Making  Practices  (DMP) 

How  are  objectives  set  in  this  organization? 

1.  Objectives  are  announced  v/ith  no  opportunity  to  raise  questions 
or  give  comments. 

2.  Objectives  are  announced  and  explained  and  an  opportunity  is 
then  given  to  ask  questions. 

3.  Objectives  are  drawn  up,  but  are  discussed  with  subordinates  and 
sometimes  modified  before  being  issued. 

4.  Specific  alternative  objectives  are  drawn  up  by  supervisors,  and 
subordinates  are  asked  to  discuss  them  and  indicate  the  one  they 
think  is  best. 

5.  Problems  are  presented  to  those  persons  v/ho  are  involved,  and  the 
objectives  felt  to  be  best  are  then  set  by  the  subordinates  and 
the  supervisors  jointly,  by  group  participation  and  discussion. 

In  this  organization  to  what  extent  are  decisions  made  at  those  levels 
where  the  most  adequate  and  accurate  information  is  available? 

When  decisions  arc  being  made,  to  what  extent  are  the  persons  affected 
asked  for  their  ideas? 

People  at  all  levels  of  an  organization  usually  have  know-ho\/  that 
could  be  of  use  to  decision-makers.  To  what  extent  is  information 
widely  shared  in  this  organization  so  that  those  who  make  decisions 
have  access  to  all  available  know-how? 


♦Exceptions  are  starred. 


Communication  Flovy  (Comm) 

Ha/  adequate  for  your  needs  is  the  amount  of  information  you  get  about 
what  is  going  on  in  other  departments  or  shifts? 

How  receptive  are  those  above  your  supervisor  to  your  ideas  and 
suggestions? 

To  what  extent  are  you  told  what  you  need  to  know  to  do  your  job  in 
the  best  possible  way? 

Motivational  Conditions  (Motiv) 

*How  are  differences  and  disagreements  between  units  or  departments 
handled  in  this  organization? 

1.  Disagreements  are  almost  always  avoided,  denied,  or  suppressed 

2.  Disagreements  are  often  avoided,  denied  or  suppressed 

3.  Sometimes  disagreements  are  accepted  and  worked  through; 
sometimes  they  are  avoided  or  suppressed 

4.  Disagreements  are  usually  accepted  as  necessary  and  desirable 
and  worked  through 

5.  Disagreements  are  almost  always  accepted  as  necessary  and 
desirable  and  worked  through 

*'..'hy  do  people  work  hard  in  this  organization? 

1.  Just  to  keep  their  jobs  and  avoid  being  chev/ed  out 

2.  To  keep  their  jobs  and  to  make  money 

3.  To  keep  their  jobs,  make  money,  and  to  seek  promotions 

4.  To  keep  their  jobs,  make  money,  seek  promotions,  and  for 
the  satisfaction  of  a job  well  done 

5.  To  keep  their  jobs,  make  money,  seek  promotions,  do  a 
satisfying  job,  and  because  other  people  in  their  work  group 
expect  it 

To  what  extent  are  there  things  about  working  here  (people,  policies, 
or  conditions)  that  encourage  you  to  work  hard? 


♦Exceptions  are  starred. 
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Supervisory  leadership 

Supervisory  Support  (SS) 

How  friendly  and  easy  to  approach  is  your  supervisor? 

Hhen  you  talk  with  your  supervisor,  to  what  extent  does  he  pay 
attention  to  v/hat  you're  saying? 

To  what  extent  is  your  supervisor  willing  to  listen  to  your  problems? 
Supervisory  Team  Building  (STB) 

To  what  extent  does  your  supervisor  encourage  the  persons  v/ho  v/ork 
for  him  to  work  as  a team? 

To  what  extent  does  your  supervisor  encourage  the  persons  who  work 
for  him  to  work  as  a team? 

Supervisory  Goal  tniphasis  (SGE) 

How  much  does  your  supervisor  encourage  people  to  give  their  best 
effort? 

To  what  extent  does  your  supervisor  maintain  high  standards  of 
performance? 

Supervisory  Work  facilitation  (Si/F) 

To  what  extent  does  your  supervisor  show  you  how  to  improve  your 
performance? 

To  what  extent  does  your  supervisor  provide  you  with  the  help  you 
need  so  that  you  can  schedule  work  ahead  of  time? 

To  what  extent  does  your  supervisor  offer  new  ideas  for  solving  job- 
related  problems? 
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Peer  Leadership 

Peer  Support  (PS) 

Hov/  friendly  and  easy  to  approach  are  the  persons  in  your  v;ork 
group? 

When  you  talk  v/i tii  the  persons  in  your  v/ork  group,  to  what  extent 
do  they  pay  attention  to  what  you're  saying? 

To  what  extent  are  persons  in  your  work  group  willing  to  listen  to 
your  problems? 

Peer  Team  Building  (PTB) 

How  much  do  persons  in  your  work  group  encourage  each  other  to  work 
as  a team? 

How  much  do  persons  in  your  work  group  emphasize  a team  goal? 

To  what  extent  to  do  persons  in  your  work  group  exchange  opinions 
and  ideas? 

Peer  Goal  Emphasis  (PGE) 

How  much  do  persons  in  your  v/ork  group  encourage  each  other  to  give 
thei r best  effort? 

To  what  extent  do  persons  in  your  work  group  maintain  high  standards 
of  perfoniiance? 

Peer  '..'ork  Facilitation  (PWF) 

To  v/hat  extent  do  persons  in  your  work  group  help  you  find  ways  to 
do  a better  job? 

To  what  extent  do  persons  in  your  work  group  provide  the  help  you 
need  so  that  you  can  plan,  organize,  and  schedule  work  ahead  of  time? 

To  what  extent  do  persons  in  your  v/ork  group  offer  each  other  new  ideas 
for  solving  job-related  problems? 
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Satisfaction  (Sat) 

♦All  in  all,  how  satisfied  are  you  with  the  persons  in  your  work  group? 

♦All  in  all,  how  satisfied  are  you  v/ith  your  supervisor? 

♦All  in  all,  how  satisfied  are  you  with  your  job? 

♦All  in  all,  hov/  satisfied  are  you  with  this  organization  compared 

to  most  others? 

♦Considering  your  skills  and  the  effort  you  put  into  the  work,  how 
satisfied  are  you  with  your  pay? 

♦How  satisfied  do  you  feel  with  the  progress  you  have  made  in  this 
organization  up  to  now? 

♦How  satisfied  do  you  feel  with  your  chance  for  getting  ahead  in  this 
organization? 

1.  Very  dissatisfied 

2.  Somewhat  dissatisfied 

3.  Neither  satisfied  nor  dissatisfied 

4.  Fairly  satisfied 

5.  Very  satisfied 


♦exceptions  are  starred. 
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TABLE  2 

AiPHA'S  AND  HOMOGENEITY  RATIOS  FOR 
MAJOR  SOO  INDICES  IN  ORGANIZATION  VI 


Index 

PLANT 

Alpha 

I 

HR 

WAVE 
PLANT 
A1  pha 

1 

2 

HR 

PLANT  3 
Alpha  HR 

Comnuni cation  Flow 

.83 

.62 

.86 

.68 

.75 

.51 

•Motivational  Conditions 

.78 

.65 

.82 

.69 

.78 

.66 

•Human  Resources  Primacy 

.91 

.84 

.90 

.83 

.93 

.87 

Supervisory  Support 

.89 

.73 

.94 

.83 

.91 

.77 

Supervisory  Goal  Emphasis 

.65 

.49 

.78 

.64 

.79 

.65 

Supervisory  Work  Facilitation 

.89 

.73 

.87 

.69 

.90 

.76 

Supervisory  Team  Building 

.89 

.80 

.89 

.80 

.89 

.81 

Peer  Support 

.82 

.61 

.84 

.64 

.87 

.69 

Peer  Goal  Emphasis 

.77 

.65 

.78 

.65 

.78 

.65 

Peer  Work  Facilitation 

.88 

.72 

.87 

.68 

.86 

.68 

Peer  Team  Building  I 

.87 

.70 

.85 

.67 

.90 

.76 

•Satisfaction 

.72 

.36 

.73 

.37 

.79 

.45 

WAVE 

2 

Decision  Making  Practices 

.90 

.69 

.85 

.60 

.90 

.69 

Communication  Flow 

.84 

.65 

.79 

.57 

.84 

.65 

•Motivational  Conditions 

.84 

.74 

.82 

.72 

.84 

.74 

•Human  Resources  Primacy 

.91 

.84 

.88 

.78 

.91 

.84 

Supervisory  Support 

.91 

.78 

.94 

.85 

.91 

.78 

Supervisory  Goal  Emphasis 

.87 

.78 

.90 

.82 

.87 

.78 

Supervisory  Work  Facilitation 

.92 

.79 

.90 

.76 

.92 

.79 

Supervisory  Team  Building 

.86 

.76 

.86 

.76 

.86 

.76 

Peer  Support 

.92 

.81 

.85 

.65 

.92 

.81 

Peer  Goal  Emphasis 

.87 

.78 

.86 

.77 

.87 

.78 

Peer  Work  Facilitation 

.91 

.77 

.75 

.50 

.91 

.77 

Peer  Team  Building 

.91 

.77 

.88 

.72 

.91 

.77 

•Satisfaction 

.83 

.51 

.80 

.46 

.83 

.51 

•If  an  asterisk  (*)  appears  before  the  index  title,  one  or  more  of  the  items  in  that 
index  were  missing. 
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Organization  VI  provided  one  general  cost  measure,  referred  to  here 
as  total  variable  expense  (TVE)  and  one  measure  of  total  absence  (ABS). 
Definitions  of  these  two  measures  and  the  number  of  months  covered  by 
each  are  provided  in  Table  3. 

The  performance  data  reflected  "cost  center"  performance.  As  with 
earlier  analyses  in  this  project  (Pecorella  & Bowers,  1976),  performance 
scores  for  cost  centers  were  imputed  to  all  work  groups  included  in  each 
cost  center.  Table  4 lists  the  N's  before  and  after  imputation. 


Analysis  Procedures 

This  report  had  two  analytic  tasks:  (1)  to  identify  sufficiently 

stable  performance  periods  within  each  site  which  were  also  comparable 
across  sites  and  (2)  to  explore  the  relationship  between  the  SOO  and 
performance.  Analyses  were  performed  separately  for  each  plant. 

A non-metric  technique  called  Smallest  Space  Analysis  (SSA)  was  used 
to  identify  the  performance  months  to  be  combined  to  form  performance 
periods.  The  specific  program  used  as  MINISSA  which  is  available  as  a 
public  file  on  the  University  of  Michigan's  terminal  system. 

SSA  takes  as  input  similarity  or  dissimilarity  measures  (s)  of  all 
variables  from  some  set  of  variables.  Ordinal  distances  (d)  among  these 
pairs  of  variables  are  computed  in  such  a way  that  monotonicity  is  maintained. 
When  the  relationships  among  variables  are  measured  by  similarity  coefficients, 
the  monotonic  function  is  defined  as: 


\1 


when  s.. 

* J 


> s 


kl 
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TABLE  3 

MONTHLY  MEASURES  OF  PERFORMANCE 
IN  ORGANIZATION  VI 


Title 

1 Total  Variable  Expense 

(TVE) 

Total  Absence 
(ABS) 

Definition 

The  largest  actual  expense 

The  nunber  of  employees 

figure  from  each  cost  center. 

absent  as  a percentage  of 

j 

encompassing  all  expenses  as 
a percentage  of  the  budgeted 
figures  for  the  cost  centers. 

the  total  number  of  employees. 

Duration 

November  1965-August  1968 

November  1965-September  1966 
(Plants  2 and  3 only) 
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The  itK-dsures  used  in  the  present  case  were  Pearson  product  moment  coeffi- 
t cients  or  correlation  coefficients.  These  coefficients  show  the  strength 

of  association  between  variables,  and  as  such  are  measures  of  similarity. 
Once  the  distance  measures  are  determined,  the  SSA  technique  represents 
the  resulting  relationships  in  some  N-dimensional  space. 

There  are  a number  of  advantages  of  SSA  and  other  non-metric  scaling 
techniques  over  the  traditional  factor  analytic  methods.  First,  the  level 
of  the  data  need  not  be  interval ly  scaled.  SSA  uses  an  ordinal  set  of 
relationships  and  concern  for  violating  assumptions  required  for  factor 
analysis  is  greatly  reduced.  The  second  advantage  is  the  final  represen- 
tation's close  approximation  to  the  original  data.  Third,  the  final 
representation  requires  fewer  spatial  dimensions  to  represent  the  original 
data.  Thus,  the  final  representation  is  more  visually  interpretable  than 
other  approaches.  Finally,  SSA  can  determine  more  subtle  differences  among 
sets  of  points  and  relationships  than  can  factor  analytic  techniques. 

An  understanding  of  certain  parts  of  the  SSA  output  is  critical  for 
the  present  analysis.  First,  the  system  outputs  the  coordinates  for  each 
element's  position  in  some  N-dimensional  space.  Each  of  the  elements  can 
be  plotted  to  visually  represent  its  position  with  respect  to  the  other 
elements.  For  the  present  study,  the  elements  are  months  of  performance 
data.  The  number  of  dimensions  Is  determined  by  the  fewest  number  required 
to  represent  the  data  while  maintaining  monotonicity.  The  recommended 
criterion  for  monotonicity  is  that  the  Guttman-Lingoes  Coefficient  of 
Alienation  be  less  than  or  equal  to  0.15.  When  this  criterion  is  met,  the 
program  plots  the  elements  in  the  appropriate  number  of  dimensions. 


Thus,  one  criterion  for  combining  certain  months  of  performance  was 
that  they  be  empirically  represented  in  space  close  to  one  another.  Another 
criterion  was  that  the  months  defining  a performance  period  be  contiguous.* 

The  stability,  or  internal  consistency,  of  the  performance  periods 
suggested  by  the  SSA  were  then  assessed  using  Cronbach's  alpha  coefficient 
and  Scott's  Homogeneity  Ratio  (HR). 

This  two-step  procedure  for  defining  stable  performance  periods  --  SSA 
followed  by  alpha  and  HR  tests  --  permitted  the  periods  identified  to  be  of 
various  lengths  wi thin  one  site,  and  also  reveal  any  differences  in  perfor- 
mance period  lengths  and  stability  across  sites.  Thus,  the  periods  were 
matched  more  closely  to  actual  performance  patterns  in  the  sites  than  if 
set  performance  period  lengths  (e.g.,  quarterly  data)  were  imposed. 

To  investigate  the  relationships  between  the  SOO  and  performance 
Pearson  r correlations  were  employed.  Each  major  index  was  correlated  with 
each  performance  period  of  each  performance  measure. 


♦References  for  the  SSA  technique  include  Guttman  (1968);  Lingoes  (1965); 
Lingoes  and  Guttman  (1967);  Lingoes  and  Roskam  (1971);  Napior  (1972); 
Roskam  and  Lingoes  (1970);  Shepard  (1972). 
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RESULTS 


This  section  of  the  report  describes  the  performance  periods  identified 
for  each  plant  and  performance  measure,  the  internal  stability  of  each 
performance  period,  and  the  correlations  between  the  SOO  and  the  performance 
periods. 

Identifying  Performance  Periods 


A note  about  format;  The  SSA  results  were  summarized  via  figures 
which  portray  the  way  in  which  performance  months  clustered.  In 
the  figures,  performance  months  were  ordered  relative  to  when  the 
SOO  was  first  administered.  Thus,  the  performance  month  occurring 
one  month  previous  to  the  first  SOO  administration  was  "minus  one 
month"  (-Im),  the  one  occurring  the  same  month  as  the  survey  was 
TO,  the  one  occurring  one  month  subsequent  to  the  survey  was  +lm, 
etc.  Each  performance  month  is  represented  in  the  figure  by  a dot. 
Performance  months  which  the  SSA  analyses  indicated  as  being  close 
together  were  circled.  Performance  months  were  required  to  be 
sequential  in  order  to  be  clustered  into  a performance  period. 

The  performance  periods  were  labelled  A through  S.  Within  each 
measure,  performance  periods  were  roughly  comparable  across  sites 
in  terms  of  their  time  relation  to  the  first  SOO  administration. 

For  the  reader  who  is  interested  in  the  more  basic  statistical 
elements  of  defining  the  performance  periods,  descriptive 
statistics  and  the  correlations  among  performance  months  are 
presented  by  site,  for  each  performance  measure,  in  Appendices 
A and  B. 


A Smallest  Space  Analysis  was  performed  for  each  outcome  measure,  by 
plant,  and  the  results  of  these  analyses  are  in  Appendix  C.  Figure  1 
displays  the  performance  periods  suggested  by  the  SSA  results.  The  data 
extended  from  -5m  to  +28m.  Plant  I had  19  TVE  periods;  Plant  2 had  14  TVE 
periods  and  two  ABS  periods;  Plant  3 had  12  TVE  periods  and  two  ABS  periods. 
The  performance  periods  included  from  one  to  11  months. 


Time  Periods  for  Perfomwnce  Data  in  0rgani?at1on  VI 
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Alpha  coefficients  and  homogeneity  ratios  for  the  performance  periods 
including  more  than  one  month  are  presented  in  Table  5.  The  internal 
consistency  of  the  periods  were  moderate  to  high.  The  alpha's  ranged 
from  .67  to  .99.  The  HR's  ranged  from  .43  to  .99. 

Descriptive  statistics  for  the  periods  and  correlations  among  periods 
and  measures  are  provided  in  Appendices  0 and  E. 


Correlations  Between  SOO  and  Performance 


The  relationship  between  SOO  and  organizational  performance  was 
examined  using  Pearson  r correlations.  Correlations  were  computed  by 
plant  for  two  waves  of  SOO  data  and  for  all  periods  of  each  performance 
measure.  For  readers  interested  in  the  entire  array  of  correlations,  the 
correlation  matrices  are  presented  in  Appendix  F.  Summaries  of  the  results 
were  prepared  and  were  the  basis  for  discussion  in  the  text  of  this  report. 

The  data  summaries  highlight  three  dimensions  of  the  relationships 
between  the  SOO  and  performance,  namely  differences  in  correlations  by; 

• Area  of  organizational  functioning  (Climate,  Supervisory 
Leadership,  Peer  Leadership,  and  Satisfaction). 

• Performance  period  (i.e.,  lag  time  between  SOO  and 
performance) . 

• Performance  measure  (TVE,  ABS). 

The  summary  indicators,  designed  to  take  account  of  both  correlation 
strength  and  direction  included: 

• Percent  significant  correlations. 

• Percent  significant  correlations  in  the  expected 
direction  (i.e.,  high  $00  associated  with  low 
costs  and  absenteeism). 

• Median  significant  correlation. 

• Highest  significant  correlation. 


ORGANIZATION  VI  - ALPHA  COEFFICIENTS  AND  HOFIOGENEITY  RATIOS  FOR  PERFORMANCE  PERIODS 


•Adjacent  periods  when  marked  with  an  asterisk  contain  the  same  performance  months. 
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♦ 

Plant  I 

Plant  I had  data  for  TVE  periods  A through  S.  No  absence  data 
were  provided  from  this  plant. 

Tables  6 to  10  summarize  the  correlations  between  the  SOO  and 
performance  by  wave,  measure,  performance  period,  and  area  of  organizational 
functioning.  Tables  6 and  7 present  the  most  detailed  summaries  while 
Tables  8 to  10  each  emphasize  one  dimension  of  the  relationships.  The 
findings  in  these  tables  suggest  that: 

1.  The  percentage  of  significant  correlations  did  not  vary 

substantially  by  area  of  organizational  functioning:  The 

lowest  percentage  was  9%  for  the  Supervisory  Leadership 
indices  with  77%  of  these  in  the  expected  direction.  The 
highest  percentage  significant  was  19%  for  the  Climate 
indices  but  with  only  39%  of  the  coefficients  in  the  expected 
direction  (see  Table  8). 

2.  Correlations  that  were  significant  were  moderate  to  low  in 
strength.  The  median  correlations  ranged  from  -.27  to  -.37. 

The  highest  correlations  ranged  from  -.27  to  -.44  (see  Tables 
6 and  7). 

3.  The  percentage  of  significant  correlations  in  the  expected 
direction  varied  by  area  of  organizational  functioning  and 

i performance  period.  There  were  more  reversals  in  the  Climate 

measures  than  in  other  areas  (see  Table  8).  No  clear  pattern 
of  variation  were  apparent  across  performance  periods  (see 
Tables  6 and  7). 


TABLE  7 


TABLE  8 
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Mn  the  calculation  of  figures  in  this  table,  the  correlations  across  all  performance  periods 
for  both  waves  of  SOO  data  are  included. 


TABLE  9 


ORGANIZATION  VI 

MEAN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  ^ INDICES  AND 
PERFORMANCE  INDICES  BY  PERFORMANCE  PERIOD^ 

Plant  1 


Performance  Periods 

Mean 

% of  Significant  Correlations 

Performance 

Measure 

D-F 

G-I  J-M  N-S 

TVE  ^ Ti 

28% 

1 

14% 

19%  12%  3% 

^Wave  1 SOO  data  only. 
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TABLE  10 
ORGANIZATION  VI 

MEAN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  THE  SOO  AND  PERFORMANCE  BY  PERFORMANCE  MEASURE ‘ 

Plant  1 


Performance  Measure 

Mean  % of  Significant 

Mean  % of  Significant 
Correlations  in 

Correlations  with  SOO 

Expected  Direction 

TVE 

15% 

67% 

‘Across  all  performance  periods  and  for  both  waves  of  SOO  data. 


I 
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4.  Higher  percentages  of  correlations  were  significant  in  the 

periods  close  to  and  surrounding  the  SOO  Wave  1 administration 
than  in  later  periods  (see  Table  9). 

Plant  2 

Plant  2 had  data  for  13  TVE  periods  and  for  three  Absence  periods. 

Tables  11  to  15  summarize  the  correlations  between  the  SOO  and  performance 
by  wave,  measure,  performance  period,  and  area  of  organizational  functioning. 
Tables  11  and  12  present  the  most  detailed  summaries.  Tables  13  to  15 
each  emphasize  one  dimension  of  the  relationships.  The  findings  in  these 
tables  suggest  that: 

1.  The  relationship  between  the  SOO  and  TVE  did  not  vary  sub- 
stantially by  area  of  organizational  functioning.  The  lowest 
percentage  was  42%  for  the  climate  indexes  with  36%  of  these 
in  the  expected  direction.  The  highest  percentage  significant 
was  55%  with  35%  of  the  coefficients  in  the  expected  direction 
(see  Table  13). 

2.  The  relationship  between  the  SOO  and  Absence  varied  by  area 
of  organizational  functioning.  All  of  the  significant 
coefficients  were  in  the  expected  direction.  However,  53% 
of  correlations  between  climate  indexes  and  Absence  were 
significant,  while  only  17%  of  the  Satisfaction,  4%  of  the 
Supervisory  Leadership,  and  0%  of  the  Peer  Leadership  correla- 
tions were  (see  Table  13). 


ORGANIZATION  VI  - SOWRY  OF  CORRELAT 


ficant 


ORGANIZATION  VI  - SUWART  OF  CORRELATIONS  BETWEEN 
SOO  WAVE  2 AND  PEREORMANCE 
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TABLE  14 
ORGANIZATION  VI 

f€AN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  m INDICES  AND 
PERFORMANCE  INDICES  BY  PERFORMANCE  PERIOD* 
Plant  2 

Performance  Periods 


Mean  % of  Significant  Correlations 


Performance 


Measure 

A-C 

D-F 

G-I 

J-M 

N-S 

TVE  SM  Ti 

14% 

53% 

93% 

64% 

50% 

ABS  SOO  Ti 

0% 

29% 

MD 

MD 

MD 

*Wave  1 SOO  data  only. 


33 


TABLE  15 
ORGANIZATION  VI 

MEAN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  THE  S^  AND  PERFORMANCE  BY  PERFORMANCE  MEASURE ‘ 

Plant  2 


Performance  Measure 


Mean  % of  Significant 
Correlations  with  SOO 


Mean  % of  Significant 
Correlations  in 
Expected  Direction 


TVE  48%  41% 

ABS  13%  100% 


‘Across  all  performance  periods  and  for  both  waves  of  SOO  data. 
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3.  Correlations  that  were  significant  were  moderate  to  high 
in  strength.  The  median  correlations  ranged  from  .37  to 
.52,  The  highest  correlations  ranged  from  .42  to  ,67  (see 
Tables  11  and  12). 

4.  In  terms  of  time  lag,  fewer  correlations  were  significant 
in  the  periods  proceeding  the  first  SOO  administration 
(Periods  A to  C)  and  in  those  most  distant  from  this  survey 
administration  (Periods  N to  S).  The  relationship  between 
TVE  and  the  SM  peaked  during  periods  G-I.  Absence  data 
were  not  available  for  enough  periods  to  indicate  a "peak" 
period  (see  Table  14). 

5.  Overall,  a higher  percentage  of  correlations  were  significant 
for  TVE  (48%)  than  for  Absence  (13%).  Fewer  of  the  correla- 
tions were  in  the  expected  direction  for  TVE  (41%)  than  for 
Absence  (100%),  however  (see  Table  15). 

Returning  to  Tables  11  and  12,  we  see  that  the  correlations  for  TVE 
fall  into  a pattern:  For  several  periods  the  relationships  were  in  the 

reverse  direction  from  that  expected,  (Periods  A to  E)  then  in  the 
expected  direction  (Periods  F to  P),  and  then  reversed  again  (Periods 
R to  S).  Some  periods  had  missing  data;  nevertheless,  the  direction  of 
the  relationships  seemed  to  vary  in  cycles.  These  cycles  were  noted 
in  an  earlier  discussion  of  this  particular  plant  and  was  explained  in 
the  following  manner: 
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Early  in  the  period  of  the  project  with  this  organiza- 
« tion,  it  was  discovered  that... the  company's  lay-off 

practices  were  such  that  personnel  from  the  ordinarily 
over-manned,  inefficient  units  were  transferred  into 
the  better  performing,  "leaner"  units  to  do  make-work 
maintenance  jobs.  [Thus  when  business  slowdowns 
occurred,  these  practices  meant  that]  the  poor  looked 
good  and  the  good  poor,  in  almost  direct  mirror  image 
to  their  "real"  excellence.  (Taylor  & Bowers,  1972, 
p.  92) 


Given  this  circumstance,  it  seems  best  to  exclude  the  TVE  performance 
periods  for  this  plant  that  corresponded  to  the  instances  described 
above.  Periods  A through  E and  R through  S. 


Plant  3 

Plant  3 had  data  for  11  TVE  periods  and  for  three  Absence  periods. 
Tables  16  to  20  summarize  the  correlations  between  the  SOO  and  performance 
by  wave,  measure,  performance  period,  and  area  of  organizational  func- 
tioning. Tables  16  and  17  present  the  detailed  summaries.  Tables  18  to 
20  each  emphasize  one  dimension  of  the  relationships.  The  findings 
in  these  tables  suggest  that: 

1.  While  the  relationship  between  the  SOO  and  TVE  varied  slightly 
by  area  of  organizational  functioning,  small  percentages 
were  significant  overall  and  this  overshadowed  any  differences. 
Four  percent  of  the  Satisfaction,  1%  of  the  Climate,  8%  of 
the  Supervisory  Leadership,  and  12^  of  the  Peer  Leadership 
indices  were  significant.  Furthermore,  in  some  cases  the 
correlations  were  not  in  the  expected  direction  (see  Table  18). 


ORGAf.IZATION  VI  - SUMMARY  OF  CORRELATIONS  BETWEEN 
SOO  WAVE  1 AND  PERFORMANCE 


ORGANIZATION  VI  - SUfTARY  OF  CORRELATIONS  BETWEEN 
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ficant  I 
highest 


SUMMARY  OF  CORRELATIONS  BETWEEN  THE  SOO  AND  PERFORMANCE 
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In  the  calculation  of  figures  in  this  table,  the  correlations  across  all  performance  periods 
for  both  waves  of  SOO  data  are  included. 
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TABLE  19 
ORGANIZATION  VI 

MEAN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  SOO  INDICES  AND 
PERFORMANCE  INDICES  BY  PERFORMANCE  PERIOD^ 
Plant  3 


Performance  Periods 


Mean 

% of  Significant 

Correlations 

Performance 

Measure 

A-C 

D-F 

G-I 

J-M 

TVE  SOO  Ti 

2.3% 

4.7% 

7% 

3% 

7% 

ABS  SOO  Ti 

36% 

14% 

MD 

MD 

MD 

‘Wave  1 SOO  data  only. 
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j TABLE  20 

ORGANIZATION  VI 

MEAN  PERCENTAGE  OF  SIGNIFICANT  CORRELATIONS 
BETWEEN  THE  S^  AND  PERFORMANCE  BY  PERFORMANCE  MEASURE* 

Plant  3 


Mean  % of  Significant 

Mean  % of  Significant 
Correlations  in 

Performance  Measure 

Correlations  with  SOO 

Expected  Direction 

TVE 

9% 

57% 

ABS 

21% 

100% 

•Across  all  performance  periods  and  for  both  waves  of  SOO  data. 
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2.  All  of  the  significant  correlations  between  the  $00  and 
Absence  were  in  the  expected  direction.  Peer  Leadership 
was  the  most  strongly  related  to  Absence;  33%  of  the 
indexes  had  significant  correlations.  By  comparison, 
none  of  the  Satisfaction  correlations  were  significant 
(see  Table  18). 

3.  Correlations  that  were  significant  were  moderate  to  low 
in  strength.  The  median  correlations  ranged  from  -.22 

to  .28.  The  highest  correlations  ranged  from  -.22  to  .35 
(see  Tables  16  and  17). 

4.  Time  lag  was  difficult  to  assess  for  this  plant  because  of 
the  low  percentage  of  significant  TVE  correlations  and  the 
few  periods  of  Absence  data  available. 

5.  Overall,  a higher  percentage  of  correlations  were  significant 
for  Absence  (21%)  than  for  TVE  (9%).  Furthermore,  100%  of 
the  significant  Absence  correlations  were  in  the  expected 
direction  versus  57%  of  the  TVE  correlations. 
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DISCUSSION  OF  THE  RESULTS 


The  findings  presented  in  the  preceding  sections  are  germane  to 
three  questions,  answers  to  which  determine  whether  Organization  VI 
will  be  included  in  the  more  complex  analyses  yet  to  come. 

(1)  Is  there  evidence  that  the  Survey  of  Organizations  measures 
are  sufficiently  reliable  (internally  consistent)  in  these 
specific  settings  to  be  used  in  the  proposed  analyses? 

(2)  Is  there  evidence  that  the  performance  measures  available 
for  these  organizations  are  sufficiently  reliable  (internally 
consistent)  to  be  used  in  the  proposed  analyses? 

(3)  Are  the  requisite  relationships  between  survey  measures  and 
performance  measures,  necessary  for  the  proposed  analyses, 
in  fact  in  place? 

The  results  provide  a clear  and  positive  answer  to  the  first  question. 
The  internal  consistencies  for  survey  measures  reported  are  quite  high: 
alpha  coefficients  generally  range  between  .75  and  .90.  We  can  be  reasonably 
certain,  therefore,  that  the  measures  of  the  human  organization  which  we 
propose  to  use  are  quite  internally  consistent. 

Reliability  of  performance  measures  is  a totally  separate  issue. 

It  may  be  recalled  that  here,  as  in  the  case  of  the  survey  data,  we  sought 
an  indicator  of  internal  consistency  (not  stability)  and  chose  to  approach 
that  goal  by  empirically  clustering  adjacent  months  which  appear  in  fact, 
to  be  internally  consistent.  Such  an  approach  recognized  from  the 
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outset  that  a stable  performance  "period"  may  be  of  varying  absolute 
lengths  from  organization  to  organization  and  from  one  time  to  another 
within  the  same  organization.  With  one  or  two  exceptions,  the  periods 
defined  by  the  method  outlined  displayed  moderate  to  high  internal 
consistency  (alpha)  coefficients.  As  might  be  expected,  some  variation 
in  the  absolute  length  of  performance  periods  occurs  across  both  sites 
and  measures.  Periods  range  in  absolute  lengths  from  one  to  11  months. 

A period  generally  encompasses  three  or  four  months. 

The  answer  to  the  third  question  --  whether  relationships  of  survey 
to  performance  data  are  as  they  should  be  — is  generally  positive.  About 
these  correlations  several  things  may  be  said  at  the  outset: 

(1)  Overall,  significant  relationships  of  survey  to  performance 
data  occurred  imore  frequently  than  chance  would  lead 

us  to  expect. 

(2)  Those  relationships  which  attained  statistical  significance 
ranged  generally  from  .25  to  .65,  which  is  a quite  respectable 
magnitude,  although  the  correlations  varied  in  strength  by 
plant. 

(3)  Better  --  stronger,  more  frequent  — relationships  were 
obtained  to  penultimate  (absenteeism)  measures  than  to 
ultimate  (cost  performance)  measures. 

(4)  However,  the  frequency  of  "reverse"  relationships  in  Plant 
2 (that  is,  instances  in  which  excel  lance  of  the  human 
organization  went  with  poorer  cost  performance)  after  some 
consideration,  resulted  in  the  elimination  of  some  TVE 
periods  from  future  analyses  of  this  plant's  data. 
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Based  upon  these  results,  we  feel  confident  in  pursuing  the  analyses 
remaining  for  Phase  I.  In  the  first  of  these  performance  measures  for 
the  included  organizations  will  be  converted  to  standard  scores  based 
on  each  organization's  score  distribution  for  a particular  period.  The 
separate  organizational  files  will  then  be  merged  into  a single  large 
file  containing  hundreds  of  groups.  For  the  analyses  in  relation  to  total 
variable  expense,  as  for  those  for  absenteeism,  the  total  sample  of 
groups  will  be  randomly  divided  in  half.  Each  half  sample  will  be 
submitted  to  multiple  regression  procedures  predicting  performance  from 
survey  scones.  The  weights  derived  from  each  half  will  then  be  applied 
to  the  survey  scores  from  the  other  half,  the  performance  scores  predicted, 
and  these  predictions  compared  to  actual  scores.  From  this  "double  cross- 
validation"  procedure,  we  expect  to  provide  the  basis  for  the  value 
attribution  activities  in  the  second  phase  of  the  research. 
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APPENDIX  A: 


Performance  Months:  Descriptive  Statistics  by  Plant 


M. 
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Performance  Months:  Smallest  Space  Analyses  by  Plant 
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Plant  1 


vti  ol:w  c';''  plant  only  (Sti  labil) 

0 ;tlT:.'AN-L:  i JOFO>  SULLTST  SPAJJ  CJJRDINATKS  for  N » 3 (SFRI-STPONG  flONOTON'ICITY)  . 
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lO'l.  OPO 

- s 0. 0 34 

-85.900 

-39.325 

.. 

101..-,:i'> 

-3  1.tlM4 

-100.000 

-16.727 

Y 

1 0 . f>  3 1 

-4  2.MJ  3 

-6o .333 

49.604 

4 

102.332 

23.002 

64.274 

-76.799 

44.940 

-44.  in<3 

- 14,952 

69.964 

6 

37. oH 

-61. M3  3 

67.431 

-26.143 

7 

61.013 

-00.100 

15.921 

17,225 

8 

MU.  2'»S 

-2  3.2  32 

63.170 

35.690 

q 

<30.  706 

-10.175 

73.542 

36.737 

10 

100.636 

2.315 

38. 333 

-47.453 

11 

■18.  MSS 

-23.265 

39. 341 

15.667 

12 

112.131 

-33.P29 

32.714 

53.  316 

1 3 

no. 7 34 

-3R.437 

32.976 

51.144 

14 

100, 272 

24.532 

-5.125 

95.543 

l*^ 

100. 131 

- 100.000 

-2b. 01 3 

13.932 

16 

07. 94') 

-1.013 

-33.705 

37.666 

1 •> 

4 S. ' 2P 

- 7 3.7  3A 

7 . 7 1>  0 

-57.130 

1 P 

nn,''21 

<16.779 

-47.6C6 

4 3.597 

1'> 

OM, 640 

-4(1.944 

-o3 , 965 

-69.470 

20 

106.20  .3 

100.000 

-3.054 

31,715 

21 

000 

-00.077 

-0.171 

-35.012 

22 

10".0’1 

-73.  1r,2 

-23. 736 

-76. 746 

2 3 

H ).  U 10 

12.440 

-45.471 

-76.370 

24 

T’.  04  1 

-■•4.421 

-47.502 

-2.012 

<n,90  0 

37.640 

-77.763 

10.524 
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10  3,  9, - ) 

P4.203 

-57.136 

25.023 

2"’ 

102.  O’O 

92.039 

-40.407 

21.191 

2B 

27. 394 

.26.191 

-1.151 

-17.484 

2N 

RP.  324 

61.110 

53. 3R5 

5.295 

10 

Pll  .476 

76.072 

-1. 091 

-46.631 

31 

104.794 

P0.M76 

-20.703 

-66.226 

32 

NS. 4M  1 

6 1 . -3  M 0 

s 0 . 0 3 4 

-44.421 

3 1 

10  9.  4 10 

09.9M0 

7.457 

-100.000 

14 

MU . 2’ 4 

■•O.hCO 

-10. 736 

-45.5P3 

OOirTFAN-LINiiO.-*’  CO’FFT~r~NT  OP  ALLFNATION  - 0.U762  IN  13  ITERATIONS. 
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Plant  2 


'■'A  ~v:-2  niiN  r'l- 
o-jt;?':;  !i-Li:;oO"r. • 


PI.f,N'  C'I?.Y  (iBE  LaBEL) 

S1M.!.7?T  COJ3DISf.rES  FOR  H 

1 2 


2 (SF1I-STRONG  ROHOTONICITT) . 


CF  JTrAT  I?V 


VARUM,  •: 


1 

90.605 

-89.729 

- 6d . 96  6 

2 

1 1 2 . H 1 9 

100.000 

-20.669 

3 

'''■'.221 

- 37.158 

7a . 389 

li 

99.  172 

-109.000 

1-0.696 

c 

80.62  3 

16.719 

55.587 

6 

f)  1 . 7C  3 

-66.262 

92.101 

7 

82.500 

-99.959 

19.782 

8 

f"’.  127 

-9  2.  109 

90.697 

9 

79.  369 

-86.068 

-30. 059 

10 

59.287 

-69.590 

-39.716 

1 1 

66. 97u 

-79.399 

-21  . 309 

12 

57.903 

-69.219 

-11.052 

1 1 

67. 886 

-70.665 

-10.072 

19 

86.669 

-66.970 

-0.929 

15 

99.  799 

77.921 

-60. 890 

1 6 

97.779 

77.766 

1 .859 

17 

79. 789 

66.01 3 

-2.665 

18 

°9.277 

80.767 

-j. 99  3 

17 

78. 376 

(.5,010 

-7.609 

20 

73, 179 

51.923 

I0 . 133 

21 

59.240 

9 3.26  1 

-00.561 

22 

8 1 . 59  1 

68.699 

-28 .139 

J J 

97.  7^6 

7.099  -IOO.OOO 

21 

8 6 . 6 ( 9 

73.773 

-1 J. 353 

2' 

09.839 

7-'. 796 

-9.584 

2’^ 

95.021 

32.569 

-aO. 528 

27 
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- 15.071 
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?8 

6 0. 
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-80.  167 

;■» 

71.  387 
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3) 
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-73.490 
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31 

76. 463 
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Plant  3 


SSA  OLIX  <VI’  ?I,^NT  ONLY  (JLE  LABEL) 

0r,nv7vA>!-LINJO’’S'  3PACS  COjRDINATES  KOS  N = 3 (SF"*!*  STHON(J  HOKOTONICITY)  . 
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5 
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-16.040 

12.215 
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117.  or, 4 

77.000 

-81 .598 

-0.434 

1 1 

117. 3h1 
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-57.708 

23.917 
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- ^ n , u ) R 

72 . 86 1 
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27 

02.427 

-100.000 

-37.426 

45.644 
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Plant  1 


DESCKHJTIvr  MEASURES 


VARIABLE 

N 

MI  NI  MUM 

MAXIMUM 

MEAN 

STO  OEV 

?50l .TVEIA 

62 

70.033 

136.70 

96.925 

9. 7057 

3002.  TVEIR 

62 

80.600 

129.80 

98 .963 

11.328 

3003. rvEic 

62 

01.911 

137. 83 

102.16 

10.280 

300A.  '■VEID 

62 

67.383 

1 76 .70 

102.53 

13.085 

3001.  TVC  IF 

62 

67.383 

1 76. 70 

102.53 

13.085 

onOb.TVEVF 

62 

55.700 

156.80 

91.926 

20. 867 

3007.  TVFIG 

59 

7B.633 

Ul.65 

89.609 

8 .5768 

300R.TVE1H 

59 

56.667 

289.82 

1 13.  71 

61.  621 

3009.  ^VEII 

59 

52.000 

138.50 

98.965 

16.665 

3010.TVF1J 

59 

70.250 

182. 52 

106. 56 

31.321 

30U.  TVEIK 

59 

75.900 

296.70 

109.00 

61. 598 

30  U.TVF  IL 

59 

81.100 

160.95 

115.53 

21.619 

3013. TVEIM 

61 

77.317 

136.93 

99 .980 

10.667 

3060.  TVEIN 

61 

59.300 

137.20 

99 .067 

20.697 

1061 .Tveio 

61 

80.600 

157.32 

1 10.  97 

20.563 

3062.  TVEIP 

5 7 

55.910 

123  .67 

101.22 

12.769 

3063.TVE10 

57 

0. 

115. 20 

96. 705 

22.671 

1066. TVEIR 

50 

59.900 

106.90 

96 .961 

8.2617 

3065. TVF  IS 

57 

65.275 

111.60 

97.539 

6.6905 

3127.  Mr.P, 

9 

— 

— 

3 )2fi.AflJC 

0 

3030. Msr 

0 
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Plant  2 


DtSCtJ!  t>T  WE  MEASURES 


variable 

N 

HI NIMUM 

MAXIMUM 

mean 

STD  DEV 

?301.TV«1A 

50 

71.350 

302.75 

129. 30 

75.  865 

3002. TVE 18 

50 

75.900 

1 13  .29 

90.562 

8.5051 

30  0 J.TVPLC 

50 

8 l.OOO 

230.65 

105.69 

25.627 

30CA.  rvf n 

50 

65.728 

11 7.72 

91.135 

11.857 

3305. TVE  IE 

50 

65.  728 

U 7.72 

91.135 

11.857 

3305.TVE1F 

0 

330f.  TVE  IG 

0 

3303.TVE1H 

0 

»009. TvE 11 

50 

1 1 .900 

116  .25 

91.836 

17.213 

3010.TVCIJ 

0 

301 1 . TVEl K 

0 

30  W.  'VE  IL 

0 

3013.TVE1M 

35 

0. 

108.50 

91.515 

19.  755 

30b0. TVE IN 

35 

0. 

5000.5 

251.95 

851.23 

30ol.TVFn 

35 

0. 

122. 77 

95. 315 

23.582 

306?. TVEl? 

32 

56.050 

103.52 

95.825 

9.7778 

3063. TVE  lU 

31 

75.000 

100. 1 7 

88  .29  1 

7 .5593 

3)64. rvElR 

32 

70.887 

115.80 

90.  850 

10.  535 

3065. TVEIS 

32 

73.533 

111.62 

88.905 

10.5U1 

33.'/.A03!i 

40 

30.000 

«4.3''5 

30.035 

1.0133 

30  ?C  . ANOr. 

40 

30.330 

34,375 

33.535 

1.31’,'' 

333'j.A';si: 

JlO 

_4J.333  _ 

. _S5.003 

30.433 

5.3373 
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MEAN 

STD  CEv 

Jl'-U  . rvElA 

R2 

0. 

1207.1 

161. 58 

268. 53 

30  32.  TVEIH 

81 

6 7.600 

1 342.3 

177.31 

300  .79 

1003. Tvnc 

.3  1 

63. 330 

125.  40 

99.  753 

9.2939 

3004. TvfclD 

31 

66.433 

3022.3 

317.12 

853.07 

300'i.TVFi' 

H2 

32.033 

12U. 37 

100. 93 

15. 851 

3304. TVCl F 

63 

30.333 

1369.8 

179.32 

299.69 

3307. rve  IG 

0 

3309.TVE1H 

0 

3000.  TVE  II 

31 

65.360 

322.16 

100.03 

28.072 

lolO.rvElJ 

81 

46. 200 

995.40 

112.40 

104.09 

3311. TVE IK 

0 

3012.TVFIL 

0 

3313. TvejV 

no 

78.427 

251.90 

104.52 

15.689 

30f.  3.  TVEl  N 

0 

33<>I.  ^VF  10 

0 

3062.TVE1P 

0 

3063. rVElO 

0 

3'T64.TVEIR 

78 

51.530 

195.40 

103.  32 

31.  682 

3C66.  Tv^lS 

73 

40.300 

149.80 

101.73 

72.149 

5327  . M!GI! 

SC 

83.330 

03.330 

81  .Oli'i 

2.3305 

5 37'3..\:!jC 

sc 

80.333 

00.333 

Sl.Oii’i 

~2. 333T 

335  ).  Mor. 

T C 

83.333 

33.333 

81.123 

3.3038 

76 


APPENDIX  E 


Performance  Periods: 


Inter-Correlations  by  Plant 
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HISSING  DATA  CORHLLATION  Plant  1 


3001.  TVEIA 

1 .0000 

3002.  TVEIB 

-.2145 

(62) 

1 .0000 

3003.  TVEIC 

.3520 

(62) 

.1068 

(62) 

1.0000 

3004.  TVEID 

-.0417 

(62) 

.3177 

(62) 

.4852 

(62) 

1 .0000 

M05.  TVE1E 

-.0417 

(62) 

.3177 

(62) 

.4852 

(62) 

1 .0000 
(62) 

1.0000 

3006.  TVEIF 

.0334 

(62) 

-.2794 

(02) 

.0578 

(62) 

.2126 

(62) 

.2126 

(62) 

1 .0000 

3007.  TVEIG 

.1665 

(59) 

-.5161 

(59) 

.0580 

(59) 

.0861 

(59) 

.0861 

(59) 

.1671 

(59) 

1 .0000 

3008.  TVEIH 

.2207 

(59) 

-.1831 

(59) 

.2918 

(59) 

.1577 

(59) 

.1577 

(59) 

.3518 

(59) 

.2191 

(59) 

1.0000 

3009.  TVEII 

-.2238 

(59) 

.0076 

(59) 

.0588 

(59) 

.2174 

(59) 

.2174 

(59) 

.0766 

(59) 

.4322 

(59) 

.2390 

(59) 

1.0000 

3010.  TVEIJ 

.22% 

(59) 

-.0513 

(59) 

-.1738 

(59) 

-.1765 

(59) 

-.1765 

(59) 

.3575 

(59) 

-.2864 

(59) 

.0643 

(59) 

-.3532 

(59) 

1.0000 

3011.  TVEIK 

-.0462 

(59) 

-.0803 

(59) 

.1550 

(59) 

-.1225 

(59) 

-.1255 

(59) 

-.27. 

(59) 

.1715 

(59) 

-.0179 

(59) 

.5551 

(59) 

-.1124 

(59) 

1.0000 

3012.  TVE1L 

-.0116 

(59) 

.3306 

(59) 

-.2291 

(59) 

.0169 

(59) 

.0169 

(59) 

.2538 

(59) 

-.4289 

(59) 

-.1703 

(59) 

-.1583 

(59) 

.8051 

(59) 

-.0383 

(59) 

1.0000 

3013.  TVEIH 

.2240 

(61) 

.3630 

(61) 

.2058 

(61) 

-.0330 

(61) 

-.0330 

(61) 

-.4479 

(61) 

.0475 

(58) 

-.0435 

(58) 

.3284 

(58) 

- . 3298 
(58) 

.4413 

(58) 

-.0517 

(58) 

3060.  TVEIN 

.2197 

(61) 

-.4359 

(61) 

.4544 

(61) 

.0024 

(61) 

.0024 

(61) 

.0223 

(61) 

.5524 

(58) 

.5361 

(58) 

.3060 

(58) 

-.4095 

(58) 

.3218 

(58) 

-.6570 

(58) 

3061.  TVE10 

.0557 

(61) 

-.1128 

(61) 

-.1781 

(61) 

-.2171 

(61) 

-.2171 

(61) 

.3186 

(61) 

-.2186 

(58) 

.3275 

(58) 

-.2804 

(58) 

.8744 

(58) 

.0079 

(58) 

.6575 

(58) 

3062.  TVEIP 

- . 0260 
(57) 

.0084 

(57) 

.1430 

(57) 

.3223 

(57) 

.3223 

(57) 

.1356 

(57) 

.1194 

(54) 

.5398 

(54) 

.0107 

(54) 

-.1605 

(54) 

-.1473 

(54) 

-.2188 

(54) 

3063.  TVEIQ 

-.0503 

(57) 

.1570 

(57) 

-.0164 

(57) 

.3007 

(57) 

.3007 

(57) 

-.5479 

(57) 

-.1448 

(54) 

.0361 

(54) 

-.2002 

(54) 

.1526 

(54) 

-.1429 

(54) 

.2548 

(54) 

3064.  TVEIR 

-.1641 

(50) 

.2373 

(50) 

-.1563 

(50) 

.0685 

(50) 

.0685 

(50) 

-.2489 

(50) 

-.1660 

(47) 

.0941 

(47) 

-.1752 

(47) 

.1804 

(47) 

-.0362 

(47) 

.1898 

(47) 

3065.  TVEIS 

-.2715 

(57) 

.2667 

(57) 

-t1082 

(57) 

.0069 

(57) 

.0069 

(57) 

-.1573 

(57) 

-.1584 

(54) 

.0960 

(54) 

.0271 

(54) 

.0327 

(54) 

-.0148 

(54) 

.0306 

(54) 

TVEIA 

TVEIB 

TVEIC 

TVEIO 

TVE1E 

TVEIF 

TVEIG 

TVEIH 

TVEII 

TVEIJ 

TVEIK 

TVEIL 
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MISSING  DATA  CORRELATION  Plant  2 


3001.  TVEIA 

1 . 0000 

3002.  TVEIB 

.0590 

(40) 

1 .0000 

3003.  TVEIC 

-.1275 

(40) 

.0302 

(40) 

1 .0000 

3004.  TVEID 

.2420 

(40) 

.7611 

(40) 

-.0922 

(40) 

1.0000 

3005.  TVEIE 

.2420 

(40) 

.7611 

(40) 

-.0922 

(40) 

1.0000 

(40) 

1.0000 

3006.  TVEIF 

-0. 

-0. 

-0. 

-0. 

-0. 

1.0000 

3007.  TVEIG 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

1.0000 

3008.  TVEIH 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

1.0000 

3009.  TVEII 

-.0475 

(40) 

-.5815 

(40) 

.1456 

(40) 

- . 3900 
(40) 

-.3900 

(40) 

-0. 

-0. 

-0. 

1 .0000 

3010.  TVEIJ 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

1.0000 

3011.  TVEIK 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

1.0000 

3012.  TVEIL 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

-0. 

.0( 

3013.  TVEIM 

-.3231 

(34) 

-.5348 

(34) 

.0849 

(34) 

-.2037 

(34) 

-.2087 

(34) 

-0. 

-0. 

-0. 

.9039 

(34) 

-0. 

-0. 

-0. 

3060.  TVEIN 

-.0979 

(34) 

-.0792 

(34) 

-.0255 

(34) 

.0429 

(34) 

.0429 

(34) 

-0. 

-0. 

-0. 

.0417 

(34) 

-0. 

-0. 

-0. 

3061.  TVEIO 

- . 3002 
(34) 

-.5514 

(34) 

.1419 

(34) 

-.2338 

(34) 

-.2338 

(34) 

-0. 

-0. 

-0. 

.9366 

(34) 

-0. 

-0. 

-0. 

3062.  TVEIP 

.6732 

(32) 

.4014 

(32) 

.2442 

(32) 

.5677 

(32) 

.5677 

(32) 

-0. 

-0. 

-0. 

-.0433 

(32) 

-0. 

-0. 

-0. 

3063.  TVEiq 

-.3234 

(31) 

.0375 

(31) 

.0490 

(31) 

.3800 

(31) 

.3800 

(31) 

-0. 

-0. 

-0. 

-.3980 

(31) 

-0. 

-0. 

-0. 

3064.  TVEIR 

-.7918 

(32) 

-.5539 

(32) 

.0199 

(32) 

-.4523 

(32) 

-.4523 

(32) 

-0. 

-0. 

-0. 

.3992 

(32) 

-0. 

-0. 

-0. 

3065.  TVEIS 

-.0267 

(32) 

.4089 

(32) 

-.1206 

(32) 

.5885 

(32) 

.5885 

(32) 

-0. 

-0. 

-0. 

-.6992 

(32) 

-0. 

-0. 

-0. 

TVEIA 

TVEIB 

TVEIC 

TVEIO 

TVEIE 

TVEIF 

TVEIG 

TVEIH 

TVEII 

TVEIJ 

TVEIK 

TVf 
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Plant  3 
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Correlations  Between  SOO  and  Performance 
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